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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelir for  Safety  Inspection  of  Dams  for  Phase  I  Investigations. 
Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  Chief 
of  Engineers,  Washington,  D.C.  20314.  The  purpose  of  a  Phase  I 
investigation  is  to  identify  expeditiously  those  dams  which  may 
pose  hazards  to  human  life  or  property.  The  assessment  of  the 
general  condition  of  the  dam  is  based  upon  available  data  and 
visual  inspections.  Detailed  investigation  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and  detailed 
computational  evaluations  are  beyond  the  scope  of  a  Phase  I  investi¬ 
gation;  however,  the  investigation  is  intended  to  identify  any  need 
for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions 
at  ; ue  time  of  inspection  along  with  data  available  to  the  in¬ 
spection  team. 

It  is  important  to  note  that  the  condition  of  a  dura  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume 
that  the  present  condition  of  the  dam  will  continue  to  represent 
the  condition  of  the  dam  at  some  point  in  the  future.  Only  through 
frequent  inspections  can  unsafe  conditions  be  detected  and  only 
through  continued  care  and  maintenance  can  these  conditions  be 
prevented  or  corrected. 

Phase  I  inspections  are  not  intended  tc  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  guide¬ 
lines,  the  Spillway  Design  Flood  is  based  on  the  estimated  Probable 
Maximum  Flood  (greatest  reasonably  possible  storm  runoff)  for  the 
region,  or  fractions  thereof.  The  Spillway  Design  Flood  provides  a 
measure  of  relative  spillway  capacity  and  serves  as  an  aid  in 
determining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  condition, 
and  the  downstream  damage  potential . 

Breach  analyses  are  performed,  when  necessary,  to  provide  data 
to  assess  the  potential  for  downstream  damage  and  possible  loss  of 
life.  The  results  are  based  on  specific  theoretical  scenarios 
peculiar  to  the  analysis  of  a  particular  dam  and  are  not  applicable 
to  other  related  studies  such  as  those  conducted  under  the  Federal 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 

ABSTRACT 


Unger  Dam:  NDI  I.D.  No.  PA-01090 


Owner : 


State  Located: 


County  Located: 


Stream: 

Inspection  Date: 
Inspection  Team: 


Christina  Unger 

Pennsylvania  (PennDER  I.D.  No.  64-208) 
Wayne 

Red  Shale  Brook 

20  May  1981 

GAI  Consultants,  Inc. 

570  Beatty  Road 

Monroeville,  Pennsylvania  15146 


Based  on  a  visual  inspection,  operational  history,  and  hydrologic 
and  hydraulic  analysis,  the  dam  is  considered  to  be  in  good  con¬ 
dition. 


The  size  classification  of  the  facility  is  small  and  its  hazard 
classification  is  considered  to  be.  significant.  In  accordance  with 
the  recommended  guidelines,  the  Spillway  Design  Flood  ( SDF )  for  the 
facility  ranges  between  the  100-year  frequency  flood  and  the  1/2 
PMF  (Probable  Maximum  Flood).  Since  the  facility  is  classified 
near  the  lower  bounds  of  the  small  category,  the  SDF  is  considered 
to  be  the  100-year  frequency  flood.  Results  of  the  hydrologic  and 
hydraulic  analysis  indicate  the  facility  is  not  capable  of  passing 
the  inflow  resulting  from  a  100-year  frequency  flood  without  over¬ 
topping  the  embankment.  Consequently,  the  spillway  at  Unger  Dam  is 
considered  to  be  inadequate  .V--^ 

It  is  recommended  that  the  owner  immediately: 

a.  Develop  a  formal  warnihg  system  to  minimize  the  potential 
for  loss  of  life  and  economic  damage  downstream  of  the  facility  in 
the  event  of  a  dam  failure.  The  system  should  include  provisions 
for  around-the-clock  surveillance  of  the  facility  during  periods  of 
unusually  heavy  precipitation. 

b.  Retain  the  services  of  a  registered  professional  engineer 
experienced  in  the  hydrology  and  hydraulics  of  dams  to  make  recom¬ 
mendations  for  remedial  measures  to  provide  adequate  spillway 
capacity. 

c.  Provide  a  means  or  develop  a  plan  for  draining  the  reser¬ 
voir  in  the  event  emergency  conditions  develop. 


Bn— wsapawwi  !'■  ■  -  ■ 
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Unger  Dam:  NDI  I.D.  No.  PA-01090 

d.  Remove  all  excess  debris  from  the  spillway  channel  and 
continue  to  maintain  a  clear  channel  through  regular  maintenance. 

e.  Clear  all  excess  overgrowth  from  the  embankment  adjacent 
the  right  abutment  and  provide  positive  drainage  for  ponded  water 
along  the  downstream  embankment  toe  in  this  area. 

f.  Develop  formal  manuals  of  operations  and  maintenance  to 
ensure  the  continued  proper  care  of  the  facility. 


GAI  Consultants,  Inc. 

Bernard  M.  Mihalcin>-P.E. 


Approved  by: 


-^Jim  es  W.  Peck 

Ck^Lonel,  Corps  of  Engineers 
Commander  and  District  Engineer 


Date  \Q  \^€)\ 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
UNGER  DAM 

NDI  NO.  PA-01090 ,  PENNDER  NO.  64-208 
SECTION  1 

GENERAL  INFORMATION 


1.0  Authority . 


The  Dam  Inspection  Act,  Public  Law  92-367,  authorized  the 
Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to  initiate 
a  program  of  inspection  of  dams  throughout  the  United  States. 


1 . 1  Purpose . 

The  purpose  is  to  determine  if  the  dam  constitutes  a  hazard  to 
human  life  or  property. 


1*2  Description  of  Project. 

a.  Dpi  and  Appurtenances.  Unger  Dam  is  an  earth  embankment 
approximately  9  feet  high  and  260  feet  long,  including  spillway. 

The  spillway  is  an  uncontrolled,  rectangular  shaped,  concrete  and 
masonry  chute  channel  located  at  the  left  abutment.  The  width  of 
the  spillway  channel  at  its  control  section  is  19.4  feet.  No  means 
of  drawing  down  the  reservoir  is  available. 

b.  Location.  Unger  Dam  is  located  on  Red  Shale  Brook  in 
Paupack  Township ,  Wayne  County,  Pennsylvania.  The  facility  is 
situated  off  Pennsylvania  Route  590,  less  than  three  miles  south¬ 
west  of  Hawley,  Pennsylvania,  and  immediately  upstream  of  Lake 
Florence.  The  dam,  reservoir  and  watershed  are  contained  within 
the  Hawley,  Pennsylvania,  7.5  minute  U.S.G.S.  topographic  quad¬ 
rangle  (see  Figure  1,  Appendix  E).  The  coordinates  of  the  d?jn  are  N 
41°  27.9'  and  W  75°  13.8' . 

..  c.  Size  Classification.  Small  (9  feet  high,  70  acre- feet 
storage  capacity  "at  top  of  dam). 

d.  Hazard  Classification.  Significant  (see  Section  3.1.e). 

e.  Ownership .  Christina  Unger 

Star  Route  1 

Hawley,  Pennsylvania  13428 

f.  Purpose.  Recreation. 

g.  Historical  Data.  Information  provided  by  the  owner 
indicates  that  Unger  Dam  was  originally  constructed  around  1947. 

The  project  was  conceived  and  financed  by  Casper  Unger,  the 
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deceased  brother  of  the  present  owner,  Christina  Unger.  In  3954, 
heavy  rains  resulted  in  the  overtopping  and  failure  of  Unger  Dam, 
and  subsequently,  the  failure  of  the  downstream  Lake  Florence  Dam. 
No  loss  of  life  or  other  significant  downstream  damage  was  incurred 
as  a  result  of  these  events.  Both  facilities  were  reconstructed 
soon  thereafter  and  provided  with  larger  spillways. 

No  information  is  available  from  PennDER  relative  to  the 
history  of  Unger  Dam. 


1.3  Pertinent  Data. 

a.  Drainage  Area  (square  miles).  0.37 

b.  Discharge  at  Dam  Site. 

Discharge  Capacity  of  Spillway  at  Maximum  Pool  s  80  cfs 
(see  Appendix  D,  Sheet  5). 

c.  Elevations  ( feet  above  mean  sea  level ) .  The  following 
elevations  were  obtained  from  field  measurements  based  on  the 
elevation  of  normal  pool  at  1292.0  feet  as  indicated  on  the  U.S.G.S. 
7.5  minute  topographic  quadrangle,  Hawley,  Pennsylvania  (see  Appen¬ 
dix  D,  Sheet  1  and  Appendix  E,  Figure  1). 

1293.2  (field). 

1293.2 
Not  known. 

Not  known. 

1292.0  < assumed  datum). 
1292.0 
N/A. 

N/A. 

1284.7  (field). 


1900 

1850 


70 

47 


Top  of  Dam 

Top  of  Spillway  Sidewalls 
Maximum  Design  Pool 
Maximum  Pool  of  Record 
Normal  Pool 
Spillway  Crest 
Upstream  Inlet  Invert 
Downstream  Outlet  Invert 
Downstream  Embankment  Toe 

d.  Reservoir  Length  (feet). 

Top  of  Dam 
Normal  Pool 

e .  Storage  (acre-feet). 

Top  of  Dam 
Normal  Pool 


f .  Reservoir  Surface  (acres). 


Top  of  Dam  18 

Normal  Pool  17 
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Type 

Length 

Height 

Top  Width 
Upstream  Slope 
Downstream  Slope 
Zoning 

Impervious  Core 
Cutoff 

Grout  Curtain 

h.  Diversion  Canal  and 
Regulating  Tunnels? 

i.  Spillway. 

Type 

Crest  Elevation 
Crest  Length 

j .  Outlet  Conduit. 


Earth. 

236  feet  (excluding  spill¬ 
way). 

9  feet  (field  measured; 
embankment  crest  adjacent 
top  of  spillway  right 
sidewall  to  downstream 
embankment  toe). 

9  feet. 

2 . 25H: IV 

2 . 5H: IV 

Homogeneous  earth. 

None. 

Core  trench  reportedly  cut 
to  a  sound  foundation  along 
the  embankment  centerline. 
Dimensions  not  known. 

None. 


None. 


Uncontrolled,  rectangular 
shaped,  concrete  and  ma¬ 
sonry  chute  channel  located 
at  the  left  abutment.  No 
regulating  weir. 

U92.0  feet. 

19.4  feet  (at  control 
situated  11  feet  downstream 
of  spillway  entrance). 

None . 
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SECTION  2 
ENGINEERING  DATA 


2 . 1  Design. 

a.  Design  Data  Availability  and  Sources.  No  design  reports, 
calculations,  miscellaneous  design  data,  state  inspection  reports, 
design  or  construction  drawings  are  available  from  either  the  owner 
or  PennDER.  General  information  regarding  the  history  and  construc¬ 
tion  of  the  facility  was  obtained  during  the  inspection  interview. 

b •  Design  Features . 

1.  Embankment .  Based  primarily  on  visual  observations 
and  field  measurements,  as  well  as  information  obtained  during  the 
inspection  interview,  general  statements  can  be  made  regarding  the 
embankment  design.  The  dam  is  a  9-foot  high,  260-foot  long  earth 
embankment,  including  spillway.  It  has  grass  covered  slopes  and  a 
9-foot  wide,  grass  covered  crest  (see  Photographs  1,  2  and  4).  The 
upstream  embankment  face  is  protected  with  a  riprap  layer  con¬ 
sisting  of  hard,  well  graded  sandstone  boulders  and  rock  fragments. 
The  upstream  and  downstream  embankment  faces  are  sloped  at  2.25H:1V 
and  2 . 5H: IV,  respectively.  Internally,  the  structure  was  report¬ 
edly  constructed  as  a  homogeneous  embankment  without  any  specific 
impervious  zone  or  core.  The  embankment  is  reportedly  keyed  into 
sound  foundation  material  with  a  cutoff  trench  (dimensions  not 
known)  located  along  the  embankment  centerline.  No  formal  infor¬ 
mation  is  available "relative  to  the  internal  or  foundation  design 
of  this  structure. 

2 .  Appurtenant  Structures . 

a)  Spillway.  The  spillway  is  an  uncontrolled, 
rectangular  shaped,  concrete  and  masonry  chute  channel  located  at 
the  left  abutment  (see  Photograph  1).  The  spillway  has  no  regu¬ 
lating  weir  or  well  defined  control  section;  therefore,  discharges 
are  regulated  strictly  by  the  channel  slope.  The  structure  has  a 
concrete  channel  floor  and  concrete  sidewalls  at  its  entrance,  but 
a  rubble  masonry  right  sidewall  and  a  partially  rock  lined  channel 
floor  beyond  the  embankment  crest.  The  left  sidewall  of  the  dis¬ 
charge  channel  abuts  the  adjoining  hillside  and  is  virtually  un¬ 
lined  (see  Photograph  7).  The  present  channel  was  constructed 
subsequent  to  the  overtopping  and  failure  of  the  structure  that 
occurred  in  1954  and  reportedly  represents  a  substantial  increase 
in  capacity  relative  to  its  predecessor. 

b)  Outlet  Conduit.  Unger  Dam  was  constructed 
without  an  outlet  conduit  or  any  means  for  drawing  down  the  res¬ 
ervoir. 

c.  Specific  Design  Data  and  Criteria.  No  design  data  01- 
inf  ormation  relative  to  design  procedures  are  available. 
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2 . 2  Construction  Records . 

The  owner's  personal  file  contains  miscellaneous  information 
relative  to  the  construction  of  the  facility  including  various 
bills  of  sale  and  handwritten  notes.  Mr.  Ernie  Unger  stated  to  the 
inspection  team  that  the  dam  was  constructed  with  high  lifts  and 
compacted  with  rubber  tired  trucks .  No  engineering  supervision  was 
employed  to  oversee  the  construction. 


2 .3  Operational  Records. 

No  records  of  the  day-to-day  operation  of  the  facility  are 
maintained. 


2-4  Other  Investigations. 

There  are  no  available  records  concerning  other  formal  studies 
or  investigations  of  Unger  Dam, 


2 . 5  Evaluation. 

There  is  no  formal  data  available  relative  to  the  design  and 
construction  of  this  facility.  The  structural  design,  based  pri¬ 
marily  on  external  appearances  and  on  information  obtained  during 
the  inspection  interview,  generally  conforms  to  modern  engineering 
practices.  The  only  specific  design  deficiency  noted  is  the  lack 
of  a  means  for  drawing  down  the  reservoir. 


SECTION  3 


VISUAL  INSPECTION 


3 . 1  Observations . 

a.  General .  The  general  appearance  of  the  facility  suggests 
the  dam  and  its  appurtenances  are  in  good  condition. 

b.  Embankment.  Observations  made  during  the  visual  inspec¬ 
tion  reveal  the  embankment  is  generally  well  maintained  and  pre¬ 
sently  in  good  condition  (see  Photographs  1  and  4).  No  evidence  of 
seepage  through  the  downstream  embankment  face,  sloughing,  erosion, 
animal  burvo.s ,  or  excess  embankment  settlement  was  noted.  The 
extreme  right  end  of  the  embankment,  adjacent  to  the  right  abutament, 
is  presently  overgrown  with  briars  and  high  brush,  which  is  unchar¬ 
acteristic  relative  to  the  rest  of  the  embankment  (see  Photographs 
2  and  5).  In  addition,  some  ponding  is  evident  along  the  down¬ 
stream  embankment  toe  in  this  area.  The  ponding  appears  to  be  the 
result  of  poor  drainage,  however,  and  not  seepage.  The  condition 
is  not  considered  significant  at  present. 

c.  Appurtenant  Structures . 

1.  Spillway.  The  spillway  is  considered  to  be  in  good 
condition.  Small  debris,  such  as  concrete  blocks  and  driftwood, 
was  observed  in  the  channel  and  should  be  removed  (see  Photographs 
1,  6  and  7).  No  other  deficiencies  were  noted. 

d.  Reservoir  Area.  The  general  area  surrounding  the  res¬ 
ervoir  is  composed  of  steep  and  heavily  forested  slopes.  No  signs 
of  slope  distress  were  observed. 

e.  Downstream  Channel .  Discharges  from  Unger  Dam  flow 
directly  into  Lake  Florence,  located  immediately  downstream.  Lake 
Florence  Dam  (Phase  I  Inspection  Report,  National  Dam  Inspection 
Program,  NDI  I.D.  No.  PA-01092,  prepared  by  GAI  Consultants,  Inc., 
dated  September  1981)  is  an  earth  embankment  about  21  feet  high  and 
268  feet  long,  including  spillways.  The  facility  is  constructed 
with  two  small,  uncontrolled,  rectangular  shaped,  concrete  spill¬ 
ways,  one  at  each  abutment.  The  total  combined  discharge  capacity 
of  the  spillways  is  about  97  cfs.  Flow  from  Lake  Florence  Dam  is 
discharged  into  a  narrow,  steep  and  heavily  forested  valley  that  is 
presently  uninhabited.  A  small  reservoir  for  supplying  water  to 
the  community  of  Hawley,  Pennsylvania,  is  located  about  7,000  feet 
downstream  of  Unger  Dam.  Approximately  2,300  feet  further  down¬ 
stream  are  the  remnants  of  a  small  ski  lodge  and  resort  which  was 
apparently  destroyed  by  Tire  within  the  last  several  years.  Due  to 
the  presence  of  the  downstream  dams,  the  possibility  exists  for 
appreciable  economic  loss  due  to  embankment  failure.  Thus,  the 
hazard  classification  for  this  facility  is  considered  to  be  signifi¬ 
cant. 


i-1l  a  mtt 
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3.2  Evaluation. 

The  overall  appearance  of  the  facility  suggests  it  to  be  in 
good  condition.  Remedial  measures  are  necessary  to  remove  excess 
debris  from  the  spillway  channel  and  to  clear  overgrowth  from  the 
embankment  adjacent  the  right  abutment. 
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SECTION  4 

OPERATIONAL  PROCEDURES 


4.1  Normal  Operating  Procedure. 

Unger  Dam  is  essentially  a  self-regulating  facility.  Excess 
inflows  are  automatically  discharged  through  the  uncontrolled 
spillway  and  channeled  into  Lake  Florence  downstream.  The  facility 
was  constructed  without  an  outlet  conduit  and,  thus,  no  operable 
devices  are  associated  with  the  facility.  No  formal  operations 
manual  is  available. 


4.2  Maintenance  of  Dam. 

The  owner  maintains  the  dam  on  an  unscheduled,  as -needed 
basis.  No  formal  maintenance  manual  is  available. 


4.3  Maintenance  of  Operating  Facilities. 

No  operable  devices  are  associated  with  this  facility. 


4.4  Warning  System. 

No  formal  warning  system  is  presently  in  effect. 


4 . 5  Evaluation . 

The  general  appearance  of  the  facility  indicates  it  to  be  well 
maintained  with  the  exception  of  the  extreme  righc  portion  of  the 
embankment  adjacent  the  right  abutment.  No  formal  program  of 
regular  routine  maintenance  has  been  established;  however,  formal 
manuals  of  maintenance  and  operations  are  recommended  to  ensure 
continued  proper  care  of  the  facility.  Included  in  these  manuals 
should  be  a  formal  plan  to  effect  drawdown  along  with  a  formal 
emergency  warning  system  for  the  protection  of  downstream  inhabi¬ 
tants  that  provides  for  around-the-clock  surveillance  of  the  facil¬ 
ity  during  periods  of  unusually  heavy  precipitation. 
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SECTION  5 

HYDROLOGIC/HYDRAULIC  EVALUATION 


5.1  Design  Data. 

No  formal  design  reports,  calculations,  or  miscellaneous 
design  data  are  available  for  the  facility. 


5.2  Experience  Data. 

Records  of  reservoir  levels  and/or  spillway  discharges  are  not 
available. 


5.3  Visual  Observations. 

On  the  date  of  the  inspection,  no  conditions  were  observed 
that  would  indicate  the  spillway  could  not  function  satisfactorily 
during  a  flood  event,  within  the  limits  of  its  design  capacity. 


5.4  Method  of  Analysis. 

The  facility  has  been  analyzed  in  accordance  with  the  pro¬ 
cedures  and  guidelines  established  by  the  U.  S.  Army,  Corps  of 
Engineers,  Baltimore  District,  for  Phase  I  hydrologic  and  hydraulic 
evaluations . 


5 . 5  Summary  of  Analysis. 

a.  Spillway  Design  Flood  (SDF).  In  accordance  with  pro¬ 
cedures  and  guidelines  contained  in  the  National  Guidelines  for 
Safety  Inspection  of  Dams  for  Phase  I  Investigations,  the  Spillway 
Design  Flood  (SDF)  for  Unger  Dam  ranges  between  the  100-year  fre¬ 
quency  flood  and  the  1/2  PMF  (Probable  Maximum  Flood).  This  clas¬ 
sification  is  based  on  the  relative  size  of  the  dam  (small),  and 
the  potential  hazard  of  dam  failure  to  downstream  developments 
(signifies...  O .  S?nce  the  facility  is  classified  near  the  lower 
bounds  of  cne  small  category,  the  SDF  is  considered  to  be  the 
100-year  frequency  flood. 

b.  Results  of  Analysis.  Unger  Dam  was  evaluated  in  order  to 
determine  if  it  ccr-ld  accommodate  the  100-year  frequency  flood 
without  overtopping  of  its  embankment.  The  100-year  peak  inflow 
was  determined  according  to  methods  provided  in  the  Pennsylvania 
Department  of  Environmental  Resources,  Water  Resources  Bulletin 

No.  13,  "Floods  in  Pennsylvania"  (see  Appendix  D,  Sheet  3).  The 
peak  inflow  under  this  100-year  event  was  determined  to  be  about 
2'o  cfs,  while  the  maximum  spillway  capacity  (at  the  minimum 


-***-«-■& id.- 
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embankment  crest  elevation)  was  found  to  be  approximately  80  cfs. 
Therefore,  it  can  be  concluded  that  the  embankment  would  be 
overtopped  under  the  100-year  flood  event,  based  on  the  assumption 
of  little  or  no  attenuation  of  the  peak  inflow  (Note:  no  hydrograph 
routing  was  performed  in  this  analysis;  see  Appendix  D,  Sheet  5). 


5 . 6  Spillway  Adequacy . 

As  presented  previously,  Unger  Dam  cannot  accommodate  the 
100-year  frequency  flood  (the  SDF)  without  overtopping  of  ins 
embankment.  However,  since  its  hazard  category  is  considered  tG 
be  significant,  no  breaching  analysis  was  performed,  in  accordance 
with  Corps  directive  ETL-1110-2-234.  Thus,  as  Ungef  Dam  cannot 
accommodate  its  SDF,  its  spillway  is  considered  to  be  inadequate. 
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SECTION  6 

EVALUATION  OF  STRUCTURAL  INTEGRITY 


6.1  Visual  Observations. 

a.  Embankment.  Based  on  visual  observations,  the  embankment 
is  considered  to  be  in  good  structural  condition.  The  overgrowth 
and  ponding  observed  at  the  extreme  right  portion  of  the  embankment 
is  considered  to  be  a  minor  deficiency  which  can  be  remedied  through 
regular  maintenance.  No  other  deficiencies  were  observed. 

b.  Appurtenant  Structures . 

1.  Spillway.  The  spillway  is  considered  to  be  in  good 
structural  condition.  Excess  debris  noted  in  the  spillway  channel 
could  potentially  obstruct  discharge  and  effectively  reduce  spill¬ 
way  capacity.  Thus,  any  excess  debris  should  be  removed  immediately 
and  a  clear  channel  maintained  through  regular  maintenance. 


6.2  Design  and  Construction  Techniques. 

Information  collected  by  the  inspection  team  indicates  that 
the  embankment  was  not  formally  designed.  No  formal  data  is  avail¬ 
able  that  documents  the  actual  applied  construction  techniques. 


6 . 3  Past  Performance . 

The  present  facility  is  th*  result  of  reconstruction  performed 
subsequent  to  the  overtopping  ana  failure  of  the  original  facility 
in  1954.  The  present  facility  has  reportedly  functioned  adequately 
since  its  completion  and  has  never  been  overtopped. 


6 . 4  Seismic  Stability . 

The  dam  is  located  in  Seismic  Zone  No.  1  and  may  be  subject  to 
minor  earthquake  induced  dynamic  forces.  As  the  facility  appears 
to  be  well  constructed  and  sufficiently  stable,  it  is  believed  that 
it  can  withstand  the  expected  dynamic  forces;  however,  no  calcula¬ 
tions  and/or  investigations  were  performed  to  confirm  this  belief. 
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SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS  FOR  REMEDIAL  MEASURES 


7 . 1  Dam  Assessment . 

a.  Safety.  The  results  of  this  investigation  indicate  the 
facility  is  in  good  condition. 

The  size  classification  of  the  facility  is  small  and  its 
hazard  classification  is  considered  to  be  significant.  In  ac¬ 
cordance  with  the  recommended  guidelines,  the  Spillway  Design  Flood 
( SDF)  for  the  facility  ranges  between  the  100-year  frequency  flood 
and  the  1/2  PMF  (Probable  Maximum  Flood).  Since  the  facility  is 
classified  near  the  lower  bounds  of  the  small  category,  the  SDF  is 
considered  to  be  the  100-year  frequency  flood.  Results  of  the 
hydrologic  and  hydraulic  analysis  indicate  the  facility  is  not 
capable  of  passing  the  inflow  resulting  from  a  100-year  frequency 
flood  without  overtopping  the  embankment.  Consequently,  the  spill¬ 
way  at  Unger  Dam  is  considered  to  be  inadequate. 

b.  Adequacy  of  Information.  The  available  data  is  con¬ 
sidered  sufficient  to  make  a  reasonable  Phase  I  assessment  of  the 
facility. 

c.  Urgency.  The  recommendations  listed  below  should  be 
implemented  immediately. 

d.  Necessity  for  Additional  Investigations.  No  additional 
investigations  are  deemed  necessary  at  this  time. 


7 .2  Recommendations/Remedial  Measures . 

It  is  recommended  that  the  owner  immediately: 

a.  Develop  a  formal  warning  system  to  minimize  the  potential 
for  loss  of  life  and  economic  damage  downstream  of  the  facility  in 
the  event  of  a  dam  failure.  The  system  should  include  provisions 
for  around-the-clock  surveillance  of  the  facility  during  periods  of 
unusually  heavy  precipitation. 

b.  Retain  the  services  of  a  registered  professional  engineer 
experienced  in  the  hydrology  and  hydraulics  of  dams  to  make  recom¬ 
mendations  for  remedial  measures  to  provide  adequate  spillway 
capacity. 

c.  Provide  a  means  or  develop  a  plan  for  draining  the  res¬ 
ervoir  in  the  event  emergency  conditions  develop. 

d.  Remove  all  excess  debris  from  the  spillway  channel  and 
continue  to  maintain  a  clear  channel  through  regular  maintenance. 
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e.  Clear  all  excess  overgrowth  from  the  embankment  adjacent 
the  right  abutment  and  provide  positive  drainage  for  ponded  water 
along  the  downstream  embankment  toe  in  this  area. 

f.  Develop  formal  manuals  of  operations  and  maintenance  to 
ensure  the  continued  proper  care  of  the  facility. 


APPENDIX  A 


VISUAL  INSPECTION  CHECKLIST  AND  FIELD  SKETCHES 
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APPENDIX  B 


ENGINEERING  DATA  CHECKLIST 


CHECK  LIST 
ENGINEERING  DATA 
PHASE I 


_rT.„„  No  outlet  conduit. 

Dfcl  AILb 

DISCHARGE  RATINGS 


CHECK  LIST 
FN<  PEERING  DATA 


-  1 .  .  Y C.*ir*iiZ3r. 


GAI  CONSULTANTS,  INC. 


CHECK  LIST 

HYDROLOGIC  ANO  HYDRAULIC 
ENGINEERING  DATA 


NDIID#  pa- 01090 
PENNOER  ID  #  64_~208 


SIZE  OF  ORAINAGE  AREA:  0.37  square  mile. _ 

ELEVATION  TOP  NORMAL  POOL:  1292.0  STORAGE  CAPACITY:  47  acre-feet. 

ELEVATION  TOP  FLOOD  CONTROL  POOL:  STORAGE  CAPACITY: _ 

ELEVATION  MAXIMUM  0ESIGN  POOL:  ..  ~  _  STORAGE  CAPACITV; _ I__ 

ELEVATION  TOP  DAM:  I293-2 .  STORAGE  CAPACITY:  .  70  acr^-feet. _ 

SPILLWAY  DATA 

CREST  ELEVATION:  V292.0  ,  feet. _ 

Type.  Uncontrolled,  rectangular,  concret'-;  and  masonry  chute 

channel. - 

CREST  LENGTH:  19-4  feet  (at  control). 

CHANNEL  LENGTH:  . . 5 3 . feet. _ 

SPILLOVER  LOCATION:  Le£t  abutm5nt^ . 

NUMBER  AND  TYPE  OF  GATES: _ gone. 

OUTLET  WORKS 

TYPE,  None. _ ______ 

LOCATION:  _ T _ 

ENTRANCE  INVERTS:  .  _ 

EXIT  INVERTS.  I _ 

EMERGENCY  ORAWOOWN  FACILITIES: 

HYDROMETEOROLJGICAL  gages 

TYPE:  None.  _ 

LOCATION:  __I _ 

RECORDS:  _I _ 

MAXIMUM  NON-DAMAGING  DISCHARGE:  Not  known. 
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LAKE  FLORENCE 


UNGER  DAM 
PHOTOGRAPH  KEY  MAP 


PHOTOGRAFH  5  View  of  the  overgrown  portion  of  the  embankment  adjacent  the  right 

abutment . 
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Unger  Dam  is  located  in  the  glaciated  Low  Plateaus  section  of 
the  Appalachian  Plateaus  physiographic  province  of  northeastern 
Pennsylvania.  In  this  area,  the  Appalachian  Plateaus  province  is 
characterized  topographically  by  flat-topped,  hummocky  hills  formed 
as  a  result  of  glaciation  and  subsequent  stream  dissection  of 
nearly  flat-lying  strata.  The  Devonian  age  sedimentary  rock  strata 
in  Wayne  County  regionally  strike  N35°E  and  dip  gently  to  the 
northwest.  The  Delaware  River  is  the  major  drainage  basin  in  the 
area.  Major  tributary  streams  intersect  the  Delaware  River  at 
right  angles;  whereas,  smaller  streams  display  a  slightly  more 
random  tributary  pattern.  Both  major  and  minor  tributary  stream 
systems  are  joint  controlled  and  exhibit  modified  rectangular  and 
trellis-type  drainage  patterns. 

Structurally,  the  area  containing  the  dam  site  lies  on  the 
south  flank  of  a  broad,  asymmetrical  synclinorium  that  plunges  to 
the  southwest.  Superimposed  on  this  broad  structural  basin  are 
numerous  anticlinal  and  synclinal  folds  characterized  by  planar 
limbs  and  narrow  hinges.  Due  to  prior  glaciation,  low  relief  and 
surficial  soil  cover,  fold  axes  are  difficult  to  trace. 

The  sedimentary  rock  sequences  in  the  vicinity  of  J he  dam  and 
reservoir  are  probably  of  Upper  Devonian  age  (see  Geology  Mar). 

The  sedimentological  changes  observed  in  the  Catskill  Formation 
(Upper  Devonian  age)  indicate  that  the  rate  of  sedimentation  ex¬ 
ceeded  the  rate  of  basin  subsidence  resulting  in  a  facies  change 
from  marine  to  nen-mari  2  strata. 

Approximately  half  of  V'ayne  County,  including  the  dam  site,  is 
covered  by  a  blanket  of  Wisconsin  age  (most  recent)  glacial  drift 
which,  based  on  the  degree  of  weathering,  was  probably  deposited 
during  the  Woodfordian  stage.  Valley  bottoms  are  typically  covered 
by  recent  alluvium  and  Woodfordian  ou^wash  of  variable  thickness, 
but  typically  less  than  10  feet.  These  deposits  are  characteris¬ 
tically  unconsolidated  stratified  sand  and  gravel,  usually  with 
more  gravel  than  sand  and  some  small  boulders.  The  direction  of 
the  Wisconsin  ice  advance  was  from  the  northeast  over  the  Catskill 
Mountains  and  from  the  north  over  the  Appalachian  Plateau.  The 
terminal  moraine  resulting  from  the  southern  most  advance  of  the 
Wisconsin  ice  sheet  in  this  area  is  located  in  the  southern  portion 
of  Monroe.  County  which  partially  borders  Wayne  County  to  the  South. 
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